Lung is the one of the first organ to metabolise the cigarette smoke contents soon after inhalation. Adult male mice were assigned to six different groups different groups (Group I (control),Group II (Tocopheryl acetate), Group III (soyabean oil used as vehicle for Tocopheryl acetate), Group IV (Cigarette smoke Exposed), Group V (Cigarette smoke exposed plus Tocopheryl acetate) and Group VI(Cigarette smoke exposed plus soyabean oil) were exposed to cigarette smoke 3 times a day for 20 minutes each time for 28 days and Tocopheryl acetate with dose of 200mg/kg/day in 0.3ml of soyabean oil as vehicle orally through oral gavage. Cigarette smoke exposed lung appreciated highly in pathogenicby lymphatic nodular around hyperplasia bronchus collapsed alveolar sac, inflammatory interalveolar septum. Lung of cigarette smoke exposed group showed significantly increased oxidant level as malondialdehyde 815.2±54.62 µmol/mg protein (Group V) and 823.5±68.17 µmol/mg protein (Group VI).
INTRODUCTION
As per World Health Organisation Report on the Global Tobacco Epidemic 2015, 1 billion to 2.8 billion i.e. One quarter of world's population use tobacco and cigarette smoking at present 1 
.
Cigarette smoking occurred among adults in the United States about 18% in 2012. Nearly 80% of the more than 1 billion smokers worldwide live in low-and middle-income countries. The chemical compositions of mainstream and sidestream of cigarette smoke and measurements in spaces where smoking occurs indicate that exposure to environmental tobacco smoke will result in exposure to toxic and carcinogenic agents 2 . Cigarette smoke has been calculated to contain 10 17 oxidant molecules/puff, of which 10 14 are reactive oxygen species (ROS) 3 . The gas phase of cigarette smoke mainly contains short lived ROS, such as superoxide radical and nitrogen oxide, both of which immediately react to form highly reactive peroxynitrite. In contrast, the tar phase contains the long lived hydroquinones that undergo redox-cycle to form superoxide radical and hydrogen peroxide via semiquinones, thereby resulting in persistent oxidative stress 4 . Cigarette smoke induced activation of inflammatory cells may also contribute to enhanced oxidant production in tissues 5 . Lung is the first and the most frequent vital organ to counter cigarette smoke contents and metabolise in active and passive smokers. Cigarette smoking yields chemical substances with cytotoxic potentials. These chemicals created by smoking induce oxidative stress associated with lipid peroxidation 6 . Besides these direct mechanisms of enhanced oxidative stress, cigarette smoke also increases oxidative stress in the lungs by recruiting and activating phagocytes to release ROS 7 .
Tocopheryl acetate is Vitamin E acetate subsequently proved to be effective in preventing lipid peroxidation and other radical driven oxidative events [8] [9] . Aim of the present study to whether tocopheryl acetate would be able to reduce the oxidative stress and prevent from the lung damage of cigarette smoke exposed Swiss albino mice. 
MATERIALS and METHODS

Procurement and Acclimatization of Animals
Swiss albino mice were procured from the animal house of Department of Anatomy, Institutes of Medical Sciences, Banaras Hindu University. They were reared in polypropylene cage (25x 20x15 cm) under standard laboratory condition (25º + 5º C, 12 hr L/D cycle, 55+ 5 Relative Humidity) 2 weeks proper acclimatization. Dry rice bran was used as a bedding material. They were fed pelleted diet obtained from animal feed supply center, Varanasi and tap water ad libitum.
Cigarette Smoking System
To assume environmental tobacco smoke i.e. main stream/ side stream smoke for experimental mice, cigarette smoking system (CSS) protocol was modified from the exposure protocol of Santiago et al. 2009 in order to expose cigarette smoke which contained of three parts.
Air generator: Air Generator was meant for generation of air inside the chamber and aeration to the smoke chamber through a 25 cm long wind pipe. It had six walls with dimension of 15x10x10 cm. Air cool fan with 6cm diameter consisting of 11 leaflets, 5V DC, 50 mA adaptor motor was fixed on one of the wall was fixed. Opposite to this wall, a 25 cm long wind pipe was fixed to connect the pipe to smoke chamber.
Smoke chamber: Smoke Chamber was meant for accumulation of cigarette smoke produced from cigarette sticks. This chamber consisted of six walls with dimension of 20x10x10cm. It consisted of an open/close able door (12x10cm) through which, cigarettes were taken in and out of the chamber. It had two holes; one hole on wall facing towards to air generator to receive the wind pipe from air generator and another hole on its roof to fix a 60 cm long wind pipe which connected to inhalation chamber. It also contained a cigarette stand which was used to stand burning cigarettes.
Inhalation chamber: Inhalation Chamber was meant for cigarette exposure of mice with dimension of 50x25x20cm. It consisted of six walls on which an acrylic sheet was fixed on an open wall (40x 13 cm) to observe the behavioural activities of mice during their exposure. Roof was open/close able by two shutters to allow the smoke vapour out and to keep mice in/out of the chamber. A 60 cm long wind pipe was passed through a wall facing towards the smoke chamber to receive cigarette smoke from smoke chamber.
Experimental design
Seventy two mice were taken in the present study and randomly assigned into 6 groups. Each group contained twelve mice were as following; Group I: Control (given equivalent amount of distilled water), Group II: Treated with tocopheryl acetate (200mg/kg body weight), Group III: Treated with soybean oil group (given 0.3 ml of soya bean oil once a day), Group IV: Cigarette smoke exposed(thrice a day for one hour each time twenty minutes), Group V: With combined Cigarette smoke expose and tocopheryl acetate (dose mentioned above) , Group VI: With combined Cigarette smoke expose and soya bean oil (dose mentioned above).
Sacrifice of the mice
According to experimental protocol for drug and cigarettes smoke expose, 50% of drug treated and control mice of each group were sacrificed by cervical dislocation on 29 th day morning of cigarette smoke expose for histological observation and biochemical study. 50% of treated and control were subjected for neurobehavioral test(not reported in article)
Tissue collection and preparation for histological observation
Immediately after cervical dislocation, lung was taken by midline incision in thorax. Thus obtained lung was fixed in 10% formaldehyde solution at least for a week. Dehydration was achieved by passing tissues through a graded series of alcohol followed by two changes of xylene. After infiltration in paraffin wax, tissues were embedded in pure paraffin wax.
Sections of about 6 μm thick were obtained by a microtome (Weswox) and mounted on glass slides stained with Hematoxylin and eosin (H&E) and mallory trichome (MT)stains were done for histological observation. The prepared sections were examined and photographed using Leica microscope equipped with digital camera. H&E, PAS and MT stains were done for histological observation.
Tissue collection and preparation for Biochemical study on oxidative stress
Immediately after cervical dislocation, thorax was exteriorized by mid line incision. Adequate quantity of lung tissues was autopsied, kept in phosphate buffer solution (PBS) at -20 º C and10%(w/v) tissues was homogenated in ice cold PBS(0.1 M, pH 7.4). The homogenate was centrifuged and the resulting supernatant was used for the biochemical parameters to test the oxidative stress.
Estimation of malondialdehyde (MDA) level
MDA was estimated by thiobarbituric acid test protocol from Devasagayam 10 et al., 2003 at 530 nm by ELICO-SL-104 double beam UL-UV Spectrophotometer.12
Statistical analysis
All data were entered into excel sheet and mean and standard deviation (S.D.) were calculated. One way ANOVA, post hoc analysis, followed by bonferroni test was done using software Graph Pad Prism 6.0. If it was significant, multiple comparison test was used for post hoc analysis in order to compare control and treated groups. P < 0.05 was considered as significant and P< 0.0001 was considered as highly significant.
RESULTS
Gross features of adult mice lung
Cigarette smoke expose groups IV and VI (CSE and CSE plus soyabean oil) showed emphysematous lung with rough surface and multiple hematoma ( fig.1 ). In administration of tocopheryl acetate to cigarette smoke expose group V (CSE plus tocopheryl acetate treated mice) showed glossy surface with few hematoma in lung.Group I, II and III (Control, tocopheryl acetate and soya bean oil treated mice respectively) showed normal features with glossy surface lung (fig 1) .
Histopathological examaniation of adult mice lung
In cigarette smoke exposed groups IV and VI (CSE and CSE plus soya bean oil treated mice respectively), bronchus was hyperplasia lined by shedded respiratory epithelium ( fig.1 ). Abundantly, mucin accumulation on the shedded epithelial lining was observed. Mallory trichome stain showed markedly fibre with thicken wall ( fig.1 ). There was presence of lymphatic nodules entirely around bronchus. Alveoli sac showed collapsed with inflammatory cell infiltration. MT stain showed markedly presence of fibre in parenchyma of the lung ( fig.1 ).
In administration of tocopheryl acetate to cigarette smoke expose group V (CSE plus tocopheryl acetate treated mice), few mucin accumulation, lymphatic infiltration, alveoli collapse, apoptotic cells and fibre were observed in MT stain but amount and severity were seemed to be reduced incompare to group IV and VI ( fig.1) .
In Group I, II and III (Control, tocopheryl acetate and soya bean oil treated mice respectively) showed normal histo-morphic structure of lung ( fig.1 ). 
Malondialdehyde (MDA) level
The MDA level was found highest in cigarette smoke exposed groups(IV, VI) where MDA level in Group V (CSE plus Tocopheryl acetate treated) was found to be 570.5±56.32 µ mol/mg protein (Table  1 ).
On comparison of MDA level among different group by one way ANOVA, Bonferroni multiple comparison (BMC) test after CSE showed that Group I, II and III were insignificant (p>0.05) where as Group IV and VI increased significantly in comparison to Group I, p<0.0001 (Table 1) . Group V reduced significantly MDA level in response on administration of tocopheryl acetate to CSE mice in comparison to Group IV, p<0.001 (Table 1) .
DISCUSSION
Cigarette smoke is highly toxic to organ and their system. The obtained data showed cigarette smoke expose induces immune responsive and apoptosis in lung. In Present study, on gross examination of lung showed severely affected pathogenic with varying sizes of lymphatic nodular surface. Tobacco smoking also induced dosedependent increase in goblet cell formation and mucin secretory ability of rat airways 11 . Activation of neutrophils, in turn, released a number of mediators and proteases that spread the inflammatory response and contribute to the destruction of the lung airways 12 . Also, tobacco smoke has many toxic low molecular weight compounds that are able to directly stimulate bronchoalveolar dendritic cells (DCs). Activated DCs can discharge many of inflammatory chemokines that will induce the recruitment and activation of more DCs and other inflammatory cells such as neutrophils 13 .The pathogenic changes of lung consequenced due to its immune responsive on cigarette smoke and similar observation was found by other worker [13] [14] . This observation may suggest effects of cigarettes smoke on the lung could be due to metabolites of cigarette smoke in the lung that can change antioxidant defense system leading to oxidative stress. This might have stimulated the body immune system resulting to increase varying nodular in the lung due to immune responsive manifestation.On other hand, histological examination there were observed nodule around the pulmonary which could suggest that the mice may be resistant to lung tumor progression induced by cigarette smoke in present study. Further, histological examination, there were abundantly, present of collapse and reduction in alveoli, interstitial inflammation showing presence of lymphocytes, few degenerated apoptotic cells confirmed the tissue damage undergone due to chronic cigarette smoke expose in present study.
Present study, cigarette smoke expose to mice induced the biochemical impairment increasing the highest MDA level. This activity showed that reactive oxygen species such as hydroxyl, peroxyl contained in cigarette smoke via lipid peroxidation leading to cause an imbalance between cellular pro-oxidant and antioxidant levels leads to the oxidative stress resulting in tissue damage in lung. The antioxidant enzyme interacts directly with reactive oxygen species (ROS) to convert them to non-radical products. The overproduction of these radicals by cigarette smoking has an inhibitory effect on the enzymes responsible for removal of ROS such as superoxide dismutase, catalase and reduced glutathione 15 . In correlation with the alterations in enzymes activities, present data demonstrated an induction of inflammatory changes in tissues due to the effect of smoking exposure on rats. These abnormality changes involved an interstitial inflammation showed the presence of lymphocytes and plasma cells in lungs. All these inflammatory changes were significantly improved when the cigarette smoke-exposed 16 . This impairment was due to the inhibitory effects of ROS present in tobacco constituents on these enzymes.
It was shown that the long-term administration of tobacco smoking can impair the enzymatic antioxidant defense system of the mice lung. These alterations may be one of the responsible factors for smoking-induced inflammation in these organs 17 .
Long-term administration of cigarette smoke caused apoptosis in lung tissue and impaired the enzymatic antioxidants in liver. Such alterations may lead to the cigarette smoke induced inflammation in this organ. Kuo 18 et al., demonstrated that the effect of CS-induced lung injury including apoptosis may be via reactive oxygen species and nitrogen oxides generation.
Protective role of tocopheryl acetate reacts at considerable rates with a variety of free radical species against cigarette smoke in present study can be explained by its antioxidant property.Tocopheryl acetate subsequently proved to be effective in preventing lipid peroxidation and other radical driven oxidative events 8, 9, 19 . From present study, Lung tissue damage can be associated with pro oxidant increased level which resulted the oxidative stress. Tocopheryl acetate is an antioxidant, which fulfils the degraded antoxidant level due to increased level of malondialdehyde.
Tocopheryl acetate administered may play a protective role against tissue damage due to cigarette smoke expose.
